negative impact regarding the quality of the entire service of the mountain tourist centre. Such chairlifts with detachable grips allow transport of skiers over greater distances and therefore must have respective ski slopes covering wider areas which in turn affect the expansion of the mountain tourist centres. The cableways with detachable grips require more knowledge and personnel to manage and maintain them.
For safety skiing a skier needs an indispensable ski run area. It depends on different factors, and the most important among them is the skier's speed. Skiing techniques are being changed, and along with them the values for the ski run area a skier needs it for safety skiing. And the ski run capacity also depends on these values. The skies shape and material are being improved, likewise the technique, as well as the ski runs stamping down technique. This enables skiers to achieve higher and higher speeds on ski runs. Thus the thread to all the skiers who ski on ski runs is increased. Injuries due to falls and skiers collisions with others are worse, and this problem is also pointed out by a fatal casualty on the ski runs which happened during this season. During greater visit days (weekends and holidays with snow and nice weather) the ski runs are much more crowded. Thus, it may happen that skiers do not have the safety skiing required area -the ski run capacity is too small.
Characteristics of cableway traffic and cooperation or competitiveness with road traffic
Being a subsystem of the traffic system, cableway traffic holds a specific place because it makes accessible those places that are interesting from the aspect of tourism as well as those that due to the specific relief are difficult to access via other traffic subsystems. (Sever, 2002) Cableway traffic is carried out with cableways which encompass all aerial ropeway facilities. With respect to function and legislation, cableways encompass aerial ropeways, surface lifts and funicular railways. Aerial ropeways include reversible aerial ropeways, gondola lifts and chair lifts. (Težak et al., 2011) Cableway traffic in Slovenia and abroad is characterized by increasing capacities of cableways (especially higher speed which is possible by detachable grips). Carriers of circulating aerial ropeways attain higher speeds on their route (higher rope speeds) and lower speeds at station facilities (boarding and alighting) because they are detached from the rope. (Toš, 1989) High performance aerial cableways can transport 3000 persons/hour and more at the distance of some kilometres and can surmount the vertical drop of 2000 m and more. Cableway traffic is one of the safest and environment-friendly (Oplatka, 2008) . Because the possibility of human error is low, the safety is high. In most cases, cableways are driven by an electric motor which is characterized by minimal noise and no hazardous emissions of exhaust gasses.
To access individual mountain sports tourist centres there are generally two possible alternatives. We can build an access road or an access cableway. In Slovenia there is often a combination of the two traffic systems, as in most cases the access to the centre is possible via a road and a ropeway. In practice dilemmas occur as to which facility should have priority, i. e. a reconstruction of the access road or that of the access ropeway. The bellow comparison table illustrates possible advantages of the one or the other system. They are more appropriate due to less noise, lower emissions of exhaust gases, less space requirements and favourable locations of parking lots. They are, however, less comfortable for the user, as he/she has to change twice; a ride in a car is more comfortable.
In the past, the priority was given to road access to sports centres in Slovenia. Access cableways were built only in regions where road access was not possible (Kanin, Vogel, Velika planina) or the costs for the erection of a quality access road would be excessive. An exception to the rule was the Pohorje aerial ropeway at the Maribor Pohorje, with additional road going to the upper cableway station.
With the development of the snowmaking machines technology ski trails started to be built on lower slopes towards the valley. In these cases, the cableway does not have the function of access only, but also the function of the transport of skiers. Although the costs for the erection of a new cableway facility are higher than those for the reconstruction of an access road, the economic calculation speaks for cableways also in this case. Such an example can be seen in the sports centre Rog Črmošnice, where a decision was made to build a chairlift and a ski trail to the foothills of the mountain with necessary parking places also being located there. There is a macadam road going to the upper station which has not been reconstructed yet. The same situation can be observed in the sports centre Stari Vrh.
Decision making about whether to reconstruct the access road or to erect a new cableway facility going to the foothills of a mountain is influenced also by the largeness of a sports centre and density of permanent population in the vicinity of a sports centre. An asphalt two-lane access road to a big ski centre costs as much as a road to a small ski centre. A cableway facility of high performance (circulating gondola lift with detachable grips) on the other hand can cost three times as much as a cableway facility with low performance (twochair lift with fixed grips). Where there are numerous inhabited villages around the ski centre, this road has also a social function enabling access for local inhabitants.
Modern chairlifts with detachable grips
Chairlifts cableways are devices in which chairs are fixed to the carrying-hauling rope, travelling in the same direction. At the beginning of the appearance of chairlifts, the chairs were fixed to carrying-hauling rope. The possibility of fast transport of skiers in such chairlifts is low, since the maximum speed is limited (2 m/s for passengers -pedestrians or 2,5 m/s for skiers) due to the method of entering the cableway, since the passenger has to sit on a chair which is moving at the speed of the carrying-hauling rope. The appearance of detachable grips on the chairlifts has made it possible to reduce the speed at loading and unloading of passengers. This facilitates greater comfort, since the passenger www.intechopen.com can sit on a chair that at loading or unloading moves at very low speed (max 1m/s for passengers -pedestrians or max 1,3 m/s for skiers) (EN 12929-1, 2005) . The possibility of fast transport of passengers in this example, because the speed of the carrying-hauling rope is higher (5 m/s). (Günter, 1999) The mentioned advantages result from the possibility of detaching the grips of the carrier at the station from the carrying-hauling rope, which allows the chair at the station to move at a lower speed by means of the conveyor.
Fig. 2. Chairlift with detachable grips
The detaching of the chairs is provided by the detachable grips and all the other mechanical and electric equipment at the station. the carrier through the station. The breaking force is transferred by means of the sheaves and the friction to grip which causes the carrier to decelerate. -Regulating line: regulating line maintains the necessary spacing between the carriers. The more recent cableways have in this section a detached conveyor with its own propulsion -Curve conveyor: in this zone the carrier moves at the transit speed, which is much lower than the speed of the ropes through the station. The curve direction of the carriers is determined by the conveyor. The carriers move by means of a conveyor. In this zone the carrier is loaded. -Accelerating zone: when the carriers are loaded with passengers they reach the accelerating zone. The grip is still open, the accelerating force is transferred over the sheaves to the bottom friction surface of the grip. The speed of the carrier increases up to the speed of the carrying-hauling rope. -Grip closing zone: in this zone the grip closes onto the carrying-hauling rope. Before the carrier leaves the station the closure of the grip in the rope is controlled. Fig. 4 . Mechanical equipment and safety devices in station of cableway with detachable grips (Doppelmayr, 1997) www.intechopen.com
For proper functioning of all described procedures safety devices and signalling devices are necessary and they control all the described procedures. Should these devices register a malfunctioning, they have to alarm the workers or automatically stop the cableway.
Reconstruction of chairlift and influence on the quality of mountain tourist centre offer
Recently new cableways are constructed most frequently as 4-seat chairlifts or 6-seat chairlifts with detachable grips or chairlifts with fixed grips and conveyor belt for skiers at the entrance. These cableways can be installed as new construction with new accompanying ski slope or as reconstruction i.e. change of the old chairlift into a new one. Most often the new chairlift is installed on the tracks of the existing one -as reconstruction and the existing ski slopes are used, since in this case the installation of the chairlift does not represent such a great intervention into the nature. This may be a wrong way of thinking since the more recent chairlifts also feature higher speeds and higher capacities, which may disturb the balance in the capacity between the cableway and the ski slope.
This balance is very important for the quality of service, which can be seen from the following:
chairlift capacity (persons/h) = ski slope capacity (skiers/h): no queues in front of the chairlift and the ski slope is not overcrowded, -chairlift capacity (persons/h) < ski slope capacity (skiers/h): queues in front of the chairlift in case of greater number of skiers and ski slope is not maximally loaded, -chairlift capacity (persons/h) > ski slope capacity (skiers/h): in this case there are too many skiers on the ski slope and the skiing safety is reduced.
The following example shows the influence of the special characteristic of the chairlift type on the respective ski slope, which is in any case the same. These examples show a case of reconstruction i.e. replacement of the old chairlift by a new one.
Example:
The ski centre has 2-seat chairlift with fixed grips in the length of 1,2 km and one ski slope in the length of 1,2 km, which can accommodate at a time a maximum of 200 midskilled skiers. The capacities of the cableways and ski slopes are the same which means that the chairlift supplies precisely the chairlift with detachable grips can be performed with no additional problems. If there are no queues at the chairlift, the skiers have the possiblity of skiing more. The total capacity of the ski centre is reduced, since there are fewer skiers at the same time on the chairlift. This would reduce the number of sold ski tickets, so that in practice the 2-seat chairlift with detachable grips are not used. In case of constructing a 4-seat chairlift with detachable grips one can see that both the speed and the capacity of the this cableway are much higher. Therefore, if this cableway were constructed the capacity of the existing ski slope would be exceed by 66 percent, which would be very risky for the skiing safety on this slope. The problem can be solved by expanding the existnig ski slope or by constructing an additional ski slope along the newly constructed chairlift (figure 5, example 3b)
Influence of chairlift with detachable grips on the expansion of mountain tourist centres
Chairlifts are cableways with open chairs and therefore the passengers are more exposed to weather elements, wind, rain and frost. The transport of passengers is time-limited to 10 minutes (600 s). Maximum speed of the chairlift with detachable grips is 5 m/s. It is higher than the speed of chairlift with fixed grips (2,5 m/s for two-seat chairlift if the passengers are with skiing equipment), and therefore the length of the line of the chairlift with detachable grips is greater. Considered from the aspect of economy, the construction of the longer cableway is certainly more economical, since the most expensive cableway assemblies are precisely at stations where the most of the mechanical and electrical equipment is concentrated. The investments costs per km also lower in case of longer cableways.
By constructing several chairlifts with detachable grips allows the mountain tourist centre to cover larger areas ( Figure 6 ). In this way the quality of offer is increased, since they can offer more kilometres of ski slopes and the skiers can ski longer, wasting less time on the cableway ride. However, such expansion would also mean greater intervening with the environment in which the mountain tourist centres are located. Fig. 6 . Occupancy of the mountain tourist centre area by chairlifts with fixed grips and chairlifts with detachable grips (Težak et al., 2005) 
Modern cableways as an important support to skiing
In mass transport, cableways have mostly the function of a support to skiers. Demands in skiing sports have greatly changed in the last few years. Due to better skiing techniques, skiing equipment, artificial snow and new technology for preparing ski trails, the speed of skiing has greatly increased. Average skiing speeds are above 40 km/h, while speeds up to 70 km/h are quite normal. (Toplak, 2000; Renčelj, 2000) . The increase of speeds resulted in higher skier's demands. They can cover large distances per a day, therefore the transport with cableways must be as fast and as time-efficient as possible.
Cableways, too, have greatly developed. The application of detachable grips on chair lifts has greatly enhanced the efficiency, as transport speeds have increased from 2.5 m/s to 5 m/s. A modern four-chair lift has thus four times higher capacity than older two-chair lifts. The transport time for skiers taking a chair-lift is very short.
In the past, ski trails were designed for lower skiing speeds and slower cableways sufficiently handled transport. Now that skiing speeds are higher, it is desirable that a new faster cableway (higher capacity) is built along the skiing area to give skiers support of high quality.
In skiing, however, every skier needs a certain skiing surface so as to be undisturbed and safe when skiing. Table 3 . Types of skiers, their speed and necessary skiing surface per one skier for safe skiing (Österreichisches Seilbahnkonzept, 1978) In 2000, speeds of skiers were measured by the team of the Faculty of Civil Engineering (Lipičnik&Sever, 2000) who found out that the average skiing speed was 45.3 km/h (V85 = 59.75 km/h), which is much more than speeds established by Austrian guidelines from 1978. It is evident from the diagram that the surface needed per a skier increases with his/her skiing speed. This interdependence is shown with a polynomial function of the second order (regression function). (table 3) It is evident from the diagram that a skier needs about 300 m2 at the speed of 15 km/h for safe skiing, while this number increases to 1500 m2 at the speed of 30 km/h, which is 5 times more. These findings are valid up to the speed of 35 km/h, which is low for skiers of today. We still do not know the amount of surface needed per a skier at speeds of 45 km/h or 60 km/h. (Težak, 2002) We can conclude from what was said above that in the case of a reconstruction or replacement of an old cableway with a new, modern and faster one an additional ski trail must be prepared for safe skiing. The preparation of a new ski trail, however, greatly disturbs the environment because it requires cutting down forests and mining of rocky regions.
From a non-ecological point of view it must be pointed out, however, that the Slovenian countryside is getting overgrown with forests. Additional grassy areas for ski trails will thus keep the balance. Outside the skiing season, grassy areas also offer fine possibilities for natural pasture of cattle, which is nowadays of great importance. (Težak, 2009) 
Proposals to control ski runs with an objective to prevent ski runs overcharging
The ski run capacity should be adjusted to the belonging cable device capacity (persons/hour). By reconstruction of the cable device the capacity of this device is most often increased, while the ski run capacity is forgotten, and beside this newer device a new ski run is not constructed. In this case, during a greater visit day the cable devices "supply" more skiers than ski runs can accept (sources are greater than sinks). In this case there are no lines in front of cable devices, but safety on ski runs is threatened.
The ski run whereupon a skier is skiing offers ideal options to analyse the picture, as the grounding of the photograph is white, and there is a skier who is usually of a darker colour and represents a "stain" on the white grounding (Fig.8) . On the basis of this picture analysis (Lep&Težak, 2008) , and by means of a computer, we can define parameters which are of essential importance to calculate the ski run capacity. 
Static visual-computer system to determine the ski run occupation
This system requires a digital camera, a computer with the programme to analyse raster images, and a warning system for skiers. The number of skiers who can safely ski on a certain ski run can be calculated according to the aforesaid method provided the skiers pertaining to sport is evaluated from experience. By means of the ski run photograph, and by its computer analysis (an empty ski run image comparison with the picture being analysed) the number of skiers on the ski run can be established. When this number is greater than the calculated ski run capacity, it means that the ski run is satiated.
Dynamic visual-computer system to determine the ski run occupation
This system works similarly as the static one. To analyse the ski run picture whereon there is a skier, the computer detects the skier and calculates the skier coordinates in the picture. Certainly, these skier coordinates in the picture are only a projection (perspective) of the skier position. The skier position correct coordinates can be obtained by means of the ski run 3D model (the most accurate possible geodetic photograph of the ski run). Such a system operation is illustrated in Fig. 9 . The equipment for such a system is equal as for the static system, but there is additionally required a geodetic photograph of the territory the coordinates of which are in the computer.
The system should first be calibrated. The points on the ski run which of we know the x, z, y coordinates should be defined the x p , y p coordinates in the picture -projection by calibration. Since we have several known points which define the territory 3D model, and their coordinates in the projection (x p , y p ) known, we can calculate the skier coordinates in the projection (photograph) by means of a linear interpolation (which is the simplest one), and thus indirectly the skier coordinates in the territory 3D model. In this way we can determine the skier position with certain accuracy by means of the territory image (photographs). Fig. 9 . Monitoring skiers by means of the dynamic visual-computer system If the procedure is repeated in certain time intervals, the skier position change in the picture (photograph) can be determined, and consequently the position change in the territory 3D model. In this way it is possible to determine the skier's speed. By prompt enough computers which quickly analyse images (projections) of the ski run with skiers, and determine the skier position in the picture, and also in the ski run area 3D model, we can determine the route, speed, acceleration, charges,… of skiers.
But this system does not function if the digital camera is not set up correctly. In this case there appears singularity, as to one point in the projection can correspond 2 or more points in the 3D model in the original. This example is shown in Fig. 10 . Fig. 10 . Example when the digital camera is not set up correctly (Težak, 2000) On the basis of this system each skier recorded by the digital camera on the ski run can be determined the skiing speed, and this speed is added the required ski run area for safety skiing. In this way the then ski run capacity can be calculated. If on the ski run there are fast skiers, this ski run capacity is smaller as if there are slower skiers.
In case when the static or dynamic visual-computer system perceives the ski run capacity overcharging, a signal is activated, and launches warning systems like:
electronic inscription SKI SLOW -SKI RUN IS FULL at the entrance of the ski run, or -red light is lit up on traffic lights, and it bans on entrance of new skiers to the ski run, -in the extreme case a temporary stop signal to the cable device belonging to this ski run can be sent.
Conclusion
The influence of cableways on the environment can be discussed from two points of view. Being a part of the traffic system, cableway traffic is one of the most friendly to the environment. From the point of view of ecology, cableways have advantage over access roads, because of lower emissions of noise and exhaust gases. They also use up less natural space than roadways (shorter lengths due to higher rise).
The construction of new chairlift or replacement of older chairlift by a newer one which features the technique of detaching grips on carriers from the carrying-hauling rope at the station can generate various problems. The cableway companies are trying to solve the problem of queues in front of cableways by replacing the older cableways with the newer ones which are faster and have higher capacities. By installing such chairlifts with detachable grips the balance between the capacities of the ski slopes and chairlifts is disturbed, which results in the overcrowded ski slopes in the peak days, so the quality of offer is reduced. Chairlifts with detachable grips are faster and enable carriage of passengers over greater distances, which on the other hand results in the need for larger areas in the nature.
Bearing in mind the support to skiing, we can conclude that modern cableways of high capacities can transport more skiers who, on the other hand, need larger surfaces for their activity. So, additional ski trails must be built, which is a disturbance to the environment, especially in woody areas.
From the economic point of view, it pays to build cableways that go as far as the mountain foothills. There, also parking places for cars can be located. The function of these cableways is twofold: the access and indirect support to skiers.
Safety on ski runs is quite a serious problem. The non-compatible cable devices and ski runs construction can cause a safety decrease on ski runs. Cable devices can be reconstructed into more efficient on the same line without greater complications, while the existent ski run widening, or construction of an additional ski run is difficult (collecting of all approvals, intervention into the natural environment -wood cutting, blasting, etc.).
When deciding about building additional skiing capacities, i. e. high performance cableways, several new ski trails, accommodation and other infrastructure, a compromise should be found between the interest to protect the environment and the interest to develop the local community. This should be included into state plans. We must be aware that tourism of high quality (lately also in agreement with the environment) is one of good possibilities for quality local and regional development. (Težak et al., 2010) To establish the ski run occupation it is possible to decrease, by the modern technology, the skiers accidents probability which occur due to the ski super-satiation. A significant contribution to this is a possibility of the territory digital photograph application. The raster image computer analysis programmes already exist, and have already been applied (e.g. assessment of cars number which stay in front of traffic lights). They just need to be adjusted to the skiers monitoring application.
